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Objetivos da unidade curricular e competéncias a desenvolver (1000 caracteres):

A unidade curricular (UC) da uma formagao cientifica e técnica a nivel avancado na area da producao e estudo
de proteinas recombinantes, uma area com grande aplicabilidade ao nivel da industria farmacéutica e
biomédica. A UC ira focar: 1) os sistemas de expressdo mais utilizados, indicando as vantagens e desvantagens
de cada um deles; 2) os mais recentes avangos nesta area; 3) e as principais ferramentas disponiveis.
Pretende-se que os alunos adquiram conhecimentos das metodologias e ferramentas disponiveis para
elaborarem uma estratégia de clonagem, expressao, purificagdo e analise da funcionalidade de proteinas
recombinantes com potencial aplicagao biotecnolégica e/ou biomédica. Neste sentido, serdo estudados os
sistemas de expressao heterdloga de proteinas recombinantes mais utilizando, procariéticos e eucariéticos,
assim como sistemas cell-free. Serao apresentadas as vantagens e desvantagens destes sistemas e as

estratégias para ultrapassar as limitagoes.

Objectives of the curricular unit and competences to be developed

The aim of the curricular unit (UC) is to give scientific and technical training in an advanced level in
the field of production of recombinant proteins, an area with high level of applicability in biomedical
and pharmaceutical industries. The UC will focus on: 1) the most used expression systems, indicating
the advantages and disadvantages of each, 2) the most recent advances in this area, 3) and the main
tools available. The students should acquire knowledge of the methodologies and tools available that
allow them to develop a strategy for cloning, expression, purification and analysis of the functionality

of recombinant proteins with potential biotechnological and / or biomedical application. Thus,
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heterologous expression system of recombinant proteins will be studied
in the UC: prokaryotic and eukaryotic as well as cell-free systems. The UC will cover the advantages

and disadvantages of these systems and strategies to overcome their limitations.

Conteudos programaticos (1000 caracteres):

Conceitos gerais de expressao heterdloga de proteinas. Escolha do organismo hospedeiro. Sistemas de
expressao em Escherichia coli: o sistema pET. Estratégias para promover a expressao das proteinas na fragao
soltvel. Formacao de corpos de inclusao e refolding de proteinas. Sistemas de expressao em levedura.
Vantagens, limitacdes e ferramentas moleculares disponiveis. O sistema Pichia pastoris. Sistemas de
expressao heteréloga noutras leveduras nao convencionais. Estratégias para clonagem em vetores de
expressao. Tags utilizados em proteinas de fusao para purificagao, detegao e para melhorar algumas
propriedades, nomeadamente a solubilidade. Limitagdes na expressao heterdloga: Codon usage, toxicidade,
estabilidade e modificagbes pds-traducionais da proteina. Engenharia de proteinas. Mutagénese dirigida.
Expressao de proteinas em sistemas cell-free. Exemplos de produgao de proteinas com interesse

biotecnolégico e biomédico.

Syllabus

General concepts of heterologous protein expression. Choice of host organism. Expression systems in
Escherichia coli: the pET system. Strategies to achieve the expression of the protein in the soluble
fraction. Formation of inclusion bodies and refolding of proteins. Expression systems in yeast.
Benefits, limitations and molecular tools available. The system Pichia pastoris. Heterologous
expression systems in other non-conventional yeasts. Strategies for cloning into expression vectors.
Tags used in fusion proteins for purification, detection and improvement of some properties, namely
solubility. Limitations in heterologous expression of proteins: Codon usage, toxicity, stability and
post-translational modifications of the protein. Protein engineering. Mutagenesis. Expression of
proteins in cell-free systems. Examples of production of proteins with biotechnological and

biomedical interest

Referéncias bibliograficas (bibliography)

(maximo trés titulos):

Bernard R. Glick and Jack J. Pasternak (2010). “Molecular Biotechnology: Principles & Applications of
Recombinant DNA”, 4th edition. ASM Press, Washington, D.C.

Susan R. Barnum and Carol M. Barnum (2004) “Biotechnology: An Introduction”, 2nd edition. Wadsworth
Publishing Company

Diversos artigos cientificos peer-review
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